Despite the central bioenergetic importance of inorganic phosphate (Pi), little is known about the control of Pi metabolism in skeletal muscle, where resting [Pi] is maintained at 2-4 mM despite a highly unfavourable electrochemical gradient, and is partially regulated against changes in extracellular [Pi] [I ,2]. We have discussed elsewhere how cellular [Pi] can be controlled by active transmembrane Pi transport [3] and have previously described a Na-dependent Pi uptake in cultured L6 myoblasts [l]. We now report a characterisation of Pi uptake in sarcolemmal and t-tubule vesicles derived from leg muscle of young (<lkg) female New Zealand White rabbits.
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of standard methods [4, 5] . Muscle was homogenised and a microsomal fraction obtained by differential centrifugation. Sarcolemma and t-tubule fractions were isolated using sucrose density gradients. The marker enzymes Na,K-ATPase and Mg-ATPase were enriched 26-fold and 17-fold, respectively, in the sarcolemmal fraction and Il-fold and 15-fold in the t-tubule fraction, with respect to the original microsomal fraction. Sarcoplasmic reticular and mitochondria1 contamination was less than 5% in both cases. The activity of Na-dependent [32P]Pi uptake in the sarcolemmal fraction was found to be only 5% of that in the t-tubules, and all of the following data relate to the t-tubules.
In The implication of 2:l transport of Na and Pi monoanion is that transport is electrogenic, carrying net influx of positive charge. As in cardiac muscle [6] , this would allow the energy of the negative membrane potential (otherwise an obstacle to uptake of negative ions) to drive the cellular accumulation of Pi.
At 0.09 mM cis [Pi] , [32P]Pi uptake was stimulated by 50% when trans [Pi] = 10 mM and this overcame the inhibitory effect of 100 mM trans [Na] . Trans-stimulation is consistent with carrier mediated Pi transport. 90% by10 mM arsenate, but was unaffected by10 mM vanadate.
It is striking that Na-dependent uptake appears to be concentrated in the t-tubule membrane, whose access to bulk extracellular Pi is less direct than surface sarcolemma. However, t-tubules do represent nearly 90% of total cell surface membrane.
Na-dependent [32P]Piuptake was inhibited by

